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(57) [£jft] («E3E#) 

[l»j£] «****^-tt, T F TS«E lit, TFT 

ssi ltvhy ^^tfiisshfcTFTi 4t, a 
mn 7©±{c:^$tbfcgE[6]^i 8 

*T[6j*«l 2 2:, 2K:»j«£ix;fc.#lRJtt 
S20t, JtlS]»K2O±fcJI0J«*ixfcErtlffll2 1 

3x3. ElfiUKl 8<o*ffi©£iiai-J:5^ffiro*;MS&tfS 
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9MB-»©a«©««±fc»iS$4x, ^ ©Affile 
GLXM&ZtitcWifaWik. 

mibib i ©**£-*• h v ? xmz.&mztitcT?Tj ? 

Sflfc-*-* WET * -f tSSK $ *xfc® §fi^@ t , 

IWEsWaftilo±K»iat*Jv HtlfE¥ffi'ffcI8i©*ffi©ia 
GflKlfc tfcaBO^*ffifcjej***bfclB 1 ©ElSlJKt , 

buib^ i ©asfcstiRi LTEB£*wts? 2 ©a«t . 

wlmLfS 1 ©Efl*l©*ffi©iai!flfc.fc51**E©ft*«» 

*VC»*S*u, IWB**©Ji©'>fc< i t> 1 o»«sa*s 
[fff*£4] tfrGftAl*. «EE©BJ»«K:iSCT3tr-f 

i, 2 x »± 3 ^mm<om&^mi-o 

[0 0 0 1 ] 

Ei*]©SL*b©'>*<, H3fcWM*r*?<f^-?' 

[0 0 0 2] 

[^Jfe©ft^] Ull lttffcSEOT^-f ^MJ*** 

te, ::©tt&&i3R?r*. TFTglgii, TFTSf 
1 JCjt|fiIt,TB2«$ixfc*tl6ia«2 TFTS^lt 



(2) 

So 

[0 0 0 3] TFT1SH:!±, B«tfel6tTFT 

»j***ut^«. ttftmm2\at, mmwM6tttm-r 

[0 0 0 4] TFTSSl tttft&m 2 tetter ix-eftE 
|S]Jg9. 1 0j&S#J*£*VC*J?K Elfl]«9, 10CMI61 

io &«^©&stmte?£i&s^st^fi, afctejasft-c^a 

IF* 3Sj£v ^ 5 4** 
[0 0 0 5] 

[»Wtf«BfcLJ:5i:i-a«JH] Ell 1 ©*fc£{c*5^T 
tt, TFT7«Sff^fc»» EAlM©*mtttt*3K: 
«tr*iBl!:TFT7K:»»i-*iSi»!i«»ja*n*. fift. 
©5E#©3MI«4SKft©ttirf^f±£©i!MK©EliQffll9 
©«E«r»»i l/TEGr*"*. £©fc»» aa5©5fi^{w 

20 W-3£"C©El6]©SLtttt, -t©^ffl©?fiEfi©Elfi]tctjg& 
1-5. i©fc*, ^SI«14^S3©ElfiI«?ag^|S(l*s-e 

[0 0 0 6] i©J:5 4lfflHSr«f*i-Sfe©. TFT 7 
,K.t«§Sim8i6 fcEMR9 fc©micEMK9 t§SSI«tt 
?SA3 ^©JHBfcqzfflffrrSfc©©!* <¥»ffcBt) tr» 

FT7©»tttej£tfcflM*S£r*fc*t>, Ef6ia9©^ 

Bg^J**3x5fc«>, ®«m®6t5SSimtt^A3i:© 
IWIW**ja:<*»)v ¥»flHR-C©«EE»-RwJ:»K 
tt«ft3k:EP*P**u*«E*ffi*tWlc/h*<Jic9, KSb 

[0 0 0 7] r©*Mf±, ±f2HWc^T^$ttfct 
©-e, 3SR«tt«ftSraJx©'>«:^A#*tttt»=EftS 

[0 0 0 8] 

[BRIH«:**i-5fc«>©#a] ±ElWSraj«1-<5fc. 
ft, d©*w©«fi****tt:, ^i©S«i, tfrffi^ 
1 ©s^tc^- h y^^tt!;i2fi$^fc7^r^yi?- 
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(DUfamk. WIEJBl0S*K:»l6lbTE«**tfcJB2 

IE#lSl«ffi±fc»j$3;hJfc*2©eGlJBix Wfa* l i: 
JB2©EldlK©Mfc, JaU^£*#LT»A3*vfciK& 
i, ir«t90fife$^ ffiCJR 1 oBAIRoXBBOiSillOlc 

[0 0 0 9] 

??<Df&-tftm (3-/ryW J:9t>/h*<»rt* 

[0 0 10] 

[Hik0il] SAT, ^<Ol8W<7?|IJfi^J^*>d»5ffiS^Sl 

7-t«fta*lS^*O«^Sr01, HI2, E13 5r#RS 
BrffiEl, EJ2»4IBf|t®ffii:?fIISI H7V^;**4r7l£jfcUt 

mwmm (tftis) <o^mm. ni3f4TFTgt£cD 

[0 0 11] £©ttft***T-tt. T9?4-7'*Y99 

tt-osnsK 1 1, i 

2t, S^*=Kl lil 2©Mfc:e«$;itfcJK*2 3 t 
X 9**ric£*u2>i£ifH?/V2 7 &tt£2 7 Sr^A,T-Sfi«$ 

[0012] Ell, 1212 fw^-t" X 0 t-, SW*^ (T F 
Tgg) i i tii i TO^©SKil»lf^e.*2.Pi* 
ttfil 3 &HXttSl SWftfcSJtfcTFT (?*Blr-7 

T^S. #T F T 1 4 ©y- HgfiMlStS ^- 1^ 7 

-i vi SKSSRSii/, vmStiM/Si-Sx— ^7 
3fc&g££*l,T^3o 

[0 0 13] BISfcJfofcLTils"*-* 5fc, TFT 1 4 
(4, TFT1S1 KD±.\zMf£Zft>K.y- hWM3 3 

-7 s - h®H3 3©±l:«$Jxfcy- h*fePUS?3 4 
k. -^-Mft8tJR3 4±K:^ja*ix» 7*^7 



4 

(gfc</M4#y) 5/y iffl * 

T&m&mfrbuz*— s vt^is*? hM3 7 ks 
5y^3y^^M37^ui m^wm 3 5 fC^ 

[0 0 14] pf*®lll 31-iV- MfifltR3 4<D±IZM 
f&Ztl. MCt5TFT14©y-7^iSEtgi$ 
xo frvT^So y- hv-f VI 5f4^— hm^3 3 

TFTSgl l±{d^$3x5. f-#7^yi 6I4K 

[0015] W*m® 13, TFT14, ^-b7^y 

15, f—Zv-i vi 6^<o±\zit. yy=yS!« 
(s i 02) <*a»fc*5¥*&fldBli 7^^^nrv^ 

5„ J fffl'fbai7«, Mx.rf, TFT14K>ii5$ (30 
0~9 0 0nm) tf> 2 fg@gcoi§ $ Sr^f b, -t»*ffif4 
TFT 1 4C0^^M^i-5aDD* s ^J*^HTV^o ¥ 
20 ffifcJKl 7©±K:t4, ztfy-f 5 K^?)^5f 1 ©SBfa 

3<DmM>ft*<omm <xf±TFT»Ri 1 

[0016] HI 1 (d^i-J; 5 WRWasL (*H6j««) 
i2(DrtSfe:f4, =S-®*m@i 3 i»i«it5Si!4#lSl 

2<DIB|*]^2 l^^$tbTVN5o ^2C0Ba(S]K2 1 <D 

[0 0 17] TFTSSl 1 kttftm&l 2(4, -t©^ 

T F TSfi lit 1 2 (OKU («t 9 1?t 

}ci(4, miroffiifijJKi 8 i£S2CDffi|6]J&2 1©MPS=?S 

[0018] T F Tg& 1 1 , ttft&Wl 1 2 , -V— 
40 2 2"Cia*ixfcfS«c»-f4?£J|2 3^A$tUt^?». ^ 

S2 3f4, *-r^/v^^ 

WJtiSBlinWEK: «t 9 atri*IT«r*-*"5 DH F (Deform 
ed Helix Ferroelectric) ^fid^fll^^ttS. 

[0 0 19] DHF (Deformed Helical Ferroelectri 
c) m£h<Dm-lt, H!4}c:1I^{cjf:-t-4 5{-, 

50 TiMSfllJSSr^i"*. ^©$SJ£«^(4, BJgW4t>o 
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[0020] ^r-e« -ki&wJ: 5 fc» ifc£#*-©SUSt* 
I'MTzm i ©eisjbi i 8 (DmmvMMmn («# 

©EftJUl 8©*ffi<B«SteJ:aEA©SL;Kfc»Ei6# J P 

[0 0 2 11 [21 3 }d?jvt1?tj&©#£\ ® 1 ©EIrJJK 1 8 
7Xt«Bl©ElRl«l 8cD»$^*tlt^LT»<-r 

[0 0 2 2] ttft^fcMUfettOft-rft (^-VTV^ 

2 7-4 5° -CfcSo -©fc«>, ftffltSDHFlS© 

CTS 1 ©Efa^ 1 8 ©flOt^* 0 # 

B&LTbttZXSK.* ¥Wi7tsJ:^iroEi6ii 
1 8<D^$^SrfSS-t-5 0 

[0 0 2 3] ±E»jfc©«****^©IBi#Sfe 

£&1 l©£ffit;:;p£ 5 0 nm~ 1 0 0 nmgt©^ a 

iMtU ^©^JS^Sr^d- f y y ^y 7 Srfflv^ 
T^^-=y^Lty- hm@3 3 ty-b7^Vl 5 

[00 24] T F Tl« 1 1 (D^m^-W- £ 2 0 0 n m~ 
4 0 0 nm©->y = y^-fkBI (S i N) ^d'bfti^- 
Mft««3 4«rCVD«fK:J:0J»fi!ii-5. iO^-Uft 
&&3 4li4tOTFTl 4^#ji»^J*$H5 0 y— 
M6*flt3 4±fci3! (JH4) (Mz-t£. JH4 

7^;i'7 7 ^ v y 3 yf^^iifttt^ ^ y 3 vl) 3 
5SrCVD^fci?)i6iKL, rM^TFTU©^ 

[0 0 2 5] TFTStl l£BKU££ 1 0 0 nm~2 
0 0 nm^-yy = VSfliBi (SiN) Sr^EfcU CLtlSr 
/^-^y^LT, iS*ifrl3 5 0ff^Jgtl: 

fiKi-Sc TFTiSl 1 Affile naSSjftft^y = V'JiS: 
Jfcj&U dftSr'-**— =i^L-C*— 5 y9 ^^9 9 V 

[0 0 2 6] I TO^©I^iS^5:^/'?5'^ !) y^- 

99 hM3 7 izmm&titcwmwM 1 3 srjj^-rs. t 

F TlSl l£SICJ¥£ 3 0 nm~7 0 nmO^oAI 

3 8 t 1 5 0 nm~2 5 0 n m<OTJV 5 — <7 J±M 3 9 £r 

7;K=9J»I3 9^-=y^LT % HSfgffil 3 



k$—$ y 9=^^9 9 h*13 7(^^$3xfcy— 
SE, KW/igDE, KWy«®DE i— 
AH tilt 6*JKj*-f-<5. 
[0 0 2 7] ^^-^ft^^r, Si- 

(OH) 4 *»««rTFT3£«ii l£Efc:M*iU *«» 
UTS i 0 2 d>bfc£ s P&-ftJ8il 7£7&&-r3o CV 
d, y y^tl^o, *ey=>- hSfefcflii^ 

£ l ©EfaBI l 8 <D$tm<ott&A& i> i>mikft*<Dm 

mm (xiiTFT««i i<omm) i-n-tzftm (=>- 

[0 0 2 8] Wd, Jffi-fclH 1 7 ©Jbfc5?#8S3s# y r 

5 y9wm<D®m**v>^-9m*m^x®m\s, 1 
o o~3 5 o°cTjpf^L-c, *y-f 5 K*as»^*ii* 

^©ElPlteSSrJSL, fi|HSr*U *ffi©S:*«£4ft 
^5 3 -y7y^;vfl«T^5Il©ffi«l 8 Sr5£ 

20 ^g-f-S, 

[0 0 2 9] — MlSlS^l 2»CO^Ttt, I TO? 

Sr^fifcU Jfcfc* *f"|6]^12 0±&cg?2<DiE|pJJSi2 1 £ 

[003 0] -?r©^ iWSffi 11,12 §r /M* 2 
2 , if 2 4^ LT^-o L, 1 1 1 2 ©IB 

fcK£&AS:i$&fli^-Ci£ii 2 3 ^^A-T5 r £ J; 9 
^Sir/W2 7*»fiM-3. 

[0031] (H 2 Xffifel) m 3 fd^i-fil^rio^T 
so tt, HXtttti 3«D±icJpt&-ft:JKi 7^j**ixT*i 
9s H*«Sl 3iKfi2 3i©IKIH[!jSitv^«>, 
itm 1 7 T»©«£E»T***# < 4 9 , ^ttmffi^is; < % 

[0 0 3 2] -t^t?, &}*.t£®6\Z7rrt£ 5fc. JFfflfls 
H17 o±lzB9|f WE 1 3 Sr^i"5 r. t K «t «3 , spa 

tz=i^9 9 h*— /V4 1 Sr^-LTTFT 1 4©y— 
«SEK:«SK$ix % TOtil 7i:©^mffil 3±(r^ 
40 l ©E(S]^ 1 8 iWf&£ti5o 

[0 0 3 3] m3MMm) &3RTfffl6\Z7ik-*mmz. 
*5V^T{±, ¥a^tJBIttl®*3t-C*>ofc!6S, mi©El6] 
Ml 8©gSSrJ:«?¥a'(t:-r5fc«)(^ spfi^bfflli 7£ 

[oo3 4] m 7t^i- j; 5fws y— ^m@s 

*ffia*»ia?¥S*fS 2 ©¥Sfl:l» 1 S2 
©Ta-fkBI l 7 B ©±tc® l ©E^ l 8 SrJgjig lt t 
so zoXotemf&teXinit, ^i©¥S-fk0i 7 a 
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[0035] ei 7 tc^-ris^ti, 0s*.tf» y— ^ 

*U fcfc, JR2©spfflftJRl 7BSr^k°>'='-hb, 
jglQEffllll 8fc»|jti-Swi:fcJ:9, 

[0 0 3 6] B8fc:*-f ±5fc:, JM©¥»fttR 

1 7AW±lc®*m@l StrJ^AU ^r^xfeco 
±fcg§ 2 ©spa^kJR 1 7 B Sr^Efc U JilcigS 1 ©12 

[0 0 3 7] (fMUJfeW JRlOEABIl 8© 

*E©**«*Wi * & = - V^/V 9 £ATf-«J KL 5 © 
£54 Lfc#tit©®Sf ®S 1 3 T FT145r09%# 

[00 3 8] r ©Hifi09WHlS®ffi UtTFTHt 
©S#1?l5iti. H3fcjj*-*«l3l»W©#J«i:«lflBJ— 
-e*>5. Li>U BHlllil3iTFT14S:^t5 
#*©*<Bfc^— /<— jWMtS*bTV**j{M*BI 3 iC^i- 

[0039] wt>s 1 1 ©±tHu y— bm® 

3 3 i h v l 5 *MSiit^S«s, rnb© 
y-Mft|KR3 4±ICj»ia*Jx?tiiN»#:«3 5 

^tgsEt Kwy^DEayf^y-fyi 6 CD 

r ©Hife0iJ<DSililffi® 1 3WT F T 1 4 tt&giv 
Sr^Tf-a a s > ttJb»©5aM!l«>IB*«S 1 

3MTFT 1 4fcJteUT<e^e>*»J5cb©i:*5o 
[0 0 4 0] Z(Dtclbs Jttfctt*V\ 6 0 On 

©Eftl&i 8 ©*Be3&:*:4i£tfl * 2 3© = -v 

[004 1] ftJb\ ^nA (Cr) SrT 1 — j/^V 

U 7/1^ = 17 A (Al) Sr^-^-^^^^^-f-Sm 
©fS^^&^^-rvhi: LT&fflU ITOSrf- 



[0 04 2] Sfc, =^-f h7-f K (S i N) . 

y^^lcgg^jpu, K3ltl;:J:«> f^;* hfc«iS3 

[0 0 4 3] ±fBH^MfcfeV^T»4, ^-^A^n 

Sr»Mb*:iS» te©»j*0>TFT*SUHUTt>J:v\, 09 
pttf, Hi 0©*J&T?tt» f^/HyfI©TFTl 
io 4S-ffl^T^5, ft^/Hj/flCTFTH-eH 

TFT1 

4©E^*{£<-t-S- ttf-QZs JBKOElRlflll 8 CO* 

©Hi 3S0TFT1 4*»^i-5#«©*H»4r^— ^ 
— rcj/^-i^U ftloEfilKl 8 tOS^fS^ * Sr® 
1,2 3©a— ^ft 6J:!)^S<t5ri:^aju\ 
[0 0 4 4] -£±s «l©Saii]«l 8«rfc3®£J¥< 
Us Ell 0{c^-r«t51-s Wfcli 7Srfflv^Ttc*± 

20 [0 0 4 5] JblE*IS0iJ-Ctt, M2 3 t LTDHFiS 

3ttDHF«jaitisje**i/r, «w*fiii#us:s*a 

K*«l 1 t 1 2<DK(Cga«$*V5ff:3S©*-Y7/V^^ 
^yj^ffiOttftSrttflJ-e*, 09*. If, SBFMs 3£ 

[0 0 4 6] JilE^Jfe^tt, TFTSrTi7'r^y*^ 
i: LTffiV>fc^ > MIM (Metal Insulator Metal) ^ 

[0 0 4 7] 

t£s EiftB!*ffi«>i!!il!!IfcJ:5Ertl©iUx«>^*v^ttft* 
IE! 1 ] Z.<»WR<F>% 1 

[El 2] IB*«Bi:fllMh7^^^*:»!*UfcaWS 

40 ffi<D¥-mmx*$>z> 0 

[El 3] r©»W©IBlSafi«fc*»*»5TFTS«<olt; 

^SEl-efoSo 

[E14] DHF«fi©Efi#«*«S*>fc*-rBg-efc 

[El 5 ] El6]ffili-«^ J3lt S D H F m 

fi©Elfil«5ffi«r«*W!J:*i"0-e*S. 
[El 6] rO«M©»2ia6fflHw*>4»STFTS*ROlt 

[El 7] r©|SW«303|I^J©^l<D^J{J:*»*»5TF 
so TS«cott*ilrS5Elt?fe2)o 
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[@8] w©«MO|g3|llfi«©«2©OT»-*»*»«TF 
[@9] r<O^BJro^4HiSM(-* : '/i>'5TFTS^cDffi 

[ilO] E19{r^-rTFT<7?^0iJSr^-ri2It?fcS. 

ll-TFTSS, 12---St» 13-mt 



S. 14-TFT mWkYvls***) , 15-y- 
16-f-^7-f^ 17---¥»ffcB& 1 
8---EI6JK, 2 0"'»l4tttt. 2 1 •••BAH. 2 2- 
••S/— /WH\ 23"-iS, 24--^j/W« 25- 

2 6 2 7-**^, 

-MBffi* 3 4---^-Mft8dR» 3 5-lfiiNSflE 
if, 3 6 --^d 37-*-5??3^ 
^M, 3 8 n AJf, 3 9-7/l'; = ^A| > S 
E---y— DE-KK>1 
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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display element which can orient liquid 
crystal in a favorable state with little turbulence. 

CONSTITUTION: A liquid crystal display element is formed out of a TFT 
substrate 11, TFT 14 arranged on the TFT substrate 11 matrix-likely, a 
picture element electrode 1 3, a flattening film 1 8 formed on the active 
element an orientation film 18 formed on the flattening film 12, a counter 
substrate 12, a counter electrode 20 formed on the opposite substrate 12, an 
orientation film 21 formed on the counter electrode 20, and liquid crystal 23 
having spiral construction and being enclosed. The maximum inclination 
(&phiv;) of the surface due to the recessed and projecting part of the surface 
of the orientation film 1 8 is formed smaller than the cone angle ( G ) of the 
spiral construction of liquid crystal molecules. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The orientation film which the electrode was formed in each, was formed on the electrode of the 
substrate of the pair arranged face to face, and the substrate of said pair, and was formed in the front face by 
having unevenness, It has the liquid crystal of the chiral smectic phase by which the closure was carried out 
between said orientation film, has spiral structure and the closure was carried out between said orientation film. 
Said orientation film The liquid crystal display component characterized by what is formed so that the surface 
maximum angle of inclination to the shaft of the spiral of said spiral structure may change smaller than the include 
angle which the shaft of said spiral and the director of a liquid crystal molecule accomplish. 
[Claim 2] The 1st substrate and the active component arranged in the shape of a matrix at said 1st substrate, 
The flattening film with which it was formed on the pixel electrode connected to said corresponding active 
component, and said active component and said pixel electrode, and the unevenness according to said active 
component was formed in the front face, The 1st orientation film with which it was formed on said flattening film, 
and the unevenness according to unevenness of the front face of said flattening film was formed in the front face, 
The 2nd substrate which countered said 1st substrate and has been arranged, and the counterelectrode which is 
formed in the field which counters said 1st substrate of said 2nd substrate, and counters said pixel electrode, 
Between the 2nd orientation film formed on said counterelectrode, and said 1st and 2nd orientation film the liquid 
crystal enclosed by having spiral structure — ** — the liquid crystal display component characterized by what it 
is formed more and the maximum angle of inclination of this front face by unevenness of the front face of said 1st 
orientation film is formed for smaller than the include angle which the shaft of the spiral of said spiral structure 
and the director of a liquid crystal molecule accomplish. 

[Claim 3] It is the liquid crystal display component according to claim 2 to which the laminating of two or more 
layers is carried out, said active component is formed, and at least one of said two or more of the layers is 
characterized by carrying out taper etching of the edge. 

[Claim 4] Said liquid crystal is a liquid crystal display component according to claim 1, 2, or 3 characterized by 
consisting of liquid crystal ingredients which have the ferroelectric ity to which the spiral structure of the liquid 
crystal molecule of a chiral smectic phase is distorted according to impression of an electrical potential difference. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a liquid crystal display component, especially this invention has little turbulence of 

orientation, and manufacture is related with an easy active matrix liquid crystal display device. 

[0002] 
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[Description of the Prior Art] Drawing 1 1 shows a part of ferroelectric liquid crystal display device of the 
conventional active matrix. This liquid crystal display component is constituted more with the ferroelectric liquid 
crystal 3 by which the closure was carried out between the TFT substrate 1, the opposite substrate 2 which 
countered the TFT substrate 1 and has been arranged, and the TFT substrate 1 and the opposite substrate 2, 
and the polarizing plates 4 and 5 arranged on both sides of these so that it may illustrate. 
[0003] The pixel electrode 6 and TFT (thin film transistor)7 are arranged in the shape of a matrix by the TFT 
substrate 1 , and are formed in it. The pixel electrode 6 and the counterelectrode 8 which counters are formed in 
the opposite substrate 2. 

[0004] The orientation film 9 and 10 is formed in the TFT substrate 1 and the opposite substrate 2, respectively, 
and orientation processing of rubbing etc. is performed to the opposed face of the orientation film 9 and 10. As 
compared with TN liquid crystal display component usually used, such a ferroelectric liquid crystal display device 
of a configuration has high-speed responsibility, and has the description that an angle of visibility is large. 
[0005] 

[Problem(s) to be Solved by the Invention] In the configuration of drawing 1 1 , since TFT7 is thick, the heights 
corresponding to TFT7 are formed in the field which touches the ferroelectric liquid crystal 3 of the orientation 
film 9. Orientation of the liquid crystal molecule of the ferroelectric liquid crystal near the heights is carried out 
on the basis of the front face of this convex orientation film 9. For this reason, the orientation condition of a 
ferroelectric liquid crystal 3 will be confused [ near the heights ]. The turbulence of the orientation near heights 
also affects the orientation of the liquid crystal of the perimeter. For this reason, a defect is made to the oriented 
structure of a ferroelectric liquid crystal 3, and this becomes display unevenness and the cause of a contrast fall. 
Especially, in the case of a ferroelectric liquid crystal, liquid crystal has the layer structure of a smectic phase, 
and there is a possibility of a defect arising in the layer structure itself and becoming display unevenness and the 
cause of a contrast fall by turbulence of orientation. 

[0006] In order to solve such a problem, forming the film (flattening film) for carrying out flattening of the 
interface of the orientation film 9 and a ferroelectric liquid crystal 3 between TFT7 and the pixel electrode 6, and 
the orientation film 9 is also performed. However, since the unevenness according to the configuration of TFT7 
arises on the flattening film itself, in order to make the front face of the orientation film 9 almost flat, the very 
thick flattening film will be needed. Moreover, since the thick flattening film is formed on the pixel electrode 6, 
spacing of the pixel electrode 6 and a ferroelectric liquid crystal 3 becomes large, by the voltage drop in the 
flattening film, the electrical potential difference impressed to a ferroelectric liquid crystal 3 will become small 
relatively, and driver voltage will become high. 

[0007] This invention was made in view of the above-mentioned actual condition, and aims at offering the liquid 
crystal display component which can change the orientation of the ferroelectric liquid crystal into a good 
condition with little turbulence. Moreover, this invention aims, at.offering the liquid crystal display component . 
which can drive liquid crystal by the low battery. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the liquid crystal display 
component of this invention The 1st substrate and the active component arranged in the shape of a matrix at 
said 1st substrate, The flattening film with which it was formed on the pixel electrode connected to said 
corresponding active component, and said active component and said pixel electrode, and the unevenness 
according to said active component was formed in the front face, The 1st orientation film with which it was 
formed on said flattening film, and the unevenness according to unevenness of the front face of said flattening 
film was formed in the front face, The 2nd substrate which countered said 1 st substrate and has been arranged, 
and the counterelectrode which is formed in the field which counters said 1st substrate of said 2nd substrate, and 
counters said pixel electrode, Between the 2nd orientation film formed on said counterelectrode, and said 1st and 
2nd orientation film the liquid crystal enclosed by having spiral structure — ** — it is formed more and the 
maximum angle of inclination of this front face by unevenness of the front face of said 1 st orientation film is 
characterized by what is formed smaller than the include angle which the shaft of the spiral of said spiral 
structure and the director of a liquid crystal molecule accomplish. 
[0009] 

[Function] According to the configuration of this invention, in the liquid crystal display component whose liquid 
crystal is the smectic phase which maintained spiral structure, the maximum angle of inclination of the orientation 
film by the side of the substrate with which the uneven large active component was formed is formed smaller than 
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the include angle (cone angle type) which the screw axis of a liquid crystal molecule and the director of a liquid 
. crystal molecule accomplish. Therefore, turbulence of the orientation by the inclination of an orientation film front 
face is absorbable by distortion of one spiral structure for one layer of liquid crystal molecules. Therefore, 
turbulence of orientation does not affect the large range and it is limited to the comparatively narrow range. 
Therefore, a liquid crystal device with little turbulence of orientation can be offered. 
[0010] 

[Example] Hereafter, the liquid crystal display component concerning the example of this invention is explained 
with reference to a drawing. 

(The 1 st example) The configuration of the whole electrochromatic display display device concerning the 1 st 
example of this invention is first explained with reference to drawing 1 , drawing 2 , and drawing 3 . The top view 
of a transparence substrate (TFT substrate) in which drawing 1 formed the whole liquid crystal display component 
sectional view of the 1st example in, and drawing 2 formed the pixel electrode and the thin film transistor, and 
drawing 3 are the expanded sectional views of a TFT substrate. 

[001 1] the liquid crystal cell 27 which consists of liquid crystal 23 arranged between the transparence substrates 
(for example, glass substrate) 1 1 and 12 of the pair arranged face to face, and the transparence substrates 1 1 
and 12 as this liquid crystal display component is the thing of an active matrix and is shown in drawing 1 , and the 
polarizing plates 25 and 26 arranged on both sides of liquid crystal 27 — since — it is constituted. 
[001 2] As shown in drawing 1 and drawing 2 , array formation of TFT (thin film transistor)14 connected to the 
pixel electrode 1 3 which becomes the transparence substrate (TFT substrate) 1 1 from transparence electrical 
conducting materials, such as ITO, and the pixel electrode 13 is carried out at the shape of a matrix. The gate line 
15 is wired by the spacing of the pixel electrode 13, and the data line 16 is wired between the trains of the pixel 
electrode 13. Each gate electrode of TFT14 is connected to the corresponding gate line 15, a drain electrode is 
connected to the corresponding data line 16, and the source electrode is connected to the corresponding pixel 
electrode 13. 

[001 3] The gate electrode 33 with which TFT14 was formed on the TFT substrate 1 1 so that it might expand to 
drawing 3 and might be shown, i mold (genuineness) semi-conductor layer 35 which is formed on the gate 
dielectric film 34 formed on the gate electrode 33, and gate dielectric film 34, for example, consists of amorphous 
(or Pori) silicon etc., The blocking layer 36 for protecting the channel field of the i-type semiconductor layer 35 
from etching, It consists of the source electrodes SE and the drain electrodes DE which were connected to the i- 
type semiconductor layer 35 through the ohmic contact layer 37 which consists of an n mold high concentration 
layer, and the ohmic contact layer 37. 

[0014] The pixel electrode 13 is formed on gate dielectric film 34, and is connected to the corresponding source 
electrode SE of TFT14. The gate line 15 is formed on the TFT substrate 1 1 at the gate electrode 33 and one. The 
data line 16 is formed on gate dielectric film 34 at the drain electrode DE and one. . . 

[0015] On the pixel electrode 13, TFT14, the gate line 15, and the data line 16 grade, the flattening film 17 which 
consists of silicon oxide (Si02) etc. is formed. The flattening film 17 has about 2 times [ of the height (300- 
900nm) of TFT14 ] height, and the unevenness corresponding to the configuration of TFT14 in the front face is 
formed. On the flattening film 17, the 1st orientation film 18 which consists of polyimide etc. is formed, and 
orientation processing of rubbing processing etc. is performed to the front face. The maximum angle of inclination 
phi to the screw axis (or inside of the TFT substrate 11) of the liquid crystal molecule of the liquid crystal 23 
which the front face of the 1st orientation film 18 mentions later is formed in the screw axis of liquid crystal 23, 
and below the include angle (cone angle) theta of a liquid crystal molecule. The thickness of the flattening film 1 7 
and the 1st orientation film 18 is set up so that this condition may be satisfied. 

[001 6] As shown in drawing 1 , each pixel electrode 13 and the transparent counterelectrode 20 which counters 
are formed in the inside of the transparence substrate (opposite substrate) 12. The 2nd orientation film 21 is 
formed on the counterelectrode 20. Orientation processing is performed also to the front face of the 2nd 
orientation film 21. 

[0017] The TFT substrate 1 1 and the opposite substrate 12 are pasted up through the frame-like sealant 22 at 
the periphery edge. Spacing (in accuracy, it is the spacing = liquid crystal thickness d of the 1st orientation film 
18 and the 2nd orientation film 21) of the TFT substrate 1 1 and the opposite substrate 12 is held by the gap 
material 24 at constant value. 

[0018] Liquid crystal 23 is enclosed with the field surrounded by the TFT substrate 1 1, the opposite substrate 12, 
and the sealant 22. Liquid crystal 23 has the spiral pitch of a chiral smectic C phase smaller than a eel gap, and 
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the closure is carried out into a liquid crystal cell in the condition with spiral structure, and it consists of DHF 
(Deformed Helix Ferroelectric) liquid crystal which has the property in which the spiral structure of a chiral 
smectic C phase is distorted with applied voltage. 

[0019] As the molecule of DHF (Deformed Helical Ferroelectric) liquid crystal is typically shown in drawing 4 , for 
every layer of the layer structure which a smectic phase has, the direction of a major axis of a liquid crystal 
molecule (director) rotates the fixed include angle every, and forms spiral structure as a whole. This spiral 
structure is not fixed and orientation can be maintained in the condition of having been distorted suitably, 
according to the inclination of the electric field impressed from the outside, a field, and the contact surface etc. 
[0020] Then, as the maximum angle of inclination (angle of inclination) phi of the front face of the 1st [ to the 
screw axis of a liquid crystal molecule ] orientation film 18 is typically shown in below the include angle (cone 
angle type) theta to the screw axis of a liquid crystal molecule, then drawing 5 as mentioned above, it can stop by 
distortion of one spiral with which a liquid crystal molecule draws turbulence of the orientation by the inclination 
of the front face of the 1st orientation film 18, and the situation where turbulence of orientation affects a large 
field can be prevented. 

[0021] Since it is not necessary to carry out flattening of the front face of the 1st orientation film 18 completely 
in a configuration of being shown in drawing 3 , thickness of the flattening film 17 and the 1st orientation film 18 
can be made thin as compared with the former, and the property of a liquid crystal display component can be 
improved. 

[0022] The angle (cone angle type) theta which a liquid crystal molecule and a screw axis make changes with 
quality of the materials of DHF liquid crystal etc., and, generally is 27-45 degrees. For this reason, the thickness 
of the flattening film 17 and the 1st orientation film 18 etc. is adjusted so that the maximum angle of inclination 
phi of the front face of the 1 st orientation film 1 8 may become below theta according to the quality of the 
material of the DHF liquid crystal to be used. 

[0023] Next, the manufacture approach of the liquid crystal display component of the above-mentioned 
configuration is explained with reference to drawing 3 . The production process by the side of introduction and 
the TFT substrate 1 1 is explained. First, metal membranes, such as chromium with a thickness of 50nm - about 
100nm and aluminum, are formed by sputtering etc. all over the TFT substrate 1 1 which consists of glass etc., 
patterning of this metal membrane is carried out using the photolithography method etc., and the gate electrode 
33 and the gate line 1 5 are formed. 

[0024] The gate dielectric film 34 which consists of a silicon nitride (SiN) with a thickness of 200nm - 400nm etc. 
all over the TFT substrate 1 1 is formed by CVD etc. This gate dielectric film 34 is formed common to all TFT(s)14. 
i mold (genuineness) semi-conductor layer (for example, an intrinsic amorphous silicon layer or an intrinsic polish 
recon layer) 35 is deposited by CVD etc. on gate dielectric film 34, and patterning of this is carried out to each 

component- configuration of TFT 1.4. - - - 

[0025] A silicon nitride (SiN) with a thickness of 100nm - 200nm is formed all over TFT substrate 1 1 . patterning 
of this is carried out and the blocking layer 36 for protecting the channel field of the i-type semiconductor layer 
35 from etching is formed, n mold high concentration silicon layer is formed all over TFT substrate 1 1 , patterning 
of this is carried out and the ohmic contact layer 37 is formed. 

[0026] Transparence electric conduction film, such as ITO, is formed by sputtering etc., and the pixel electrode 13 
which carried out patterning of this and was connected to the ohmic contact layer 37 is formed. The chromium 
layer 38 with a thickness of 30nm - 70nm and the 150nm - 250nm aluminum layer 39 are deposited by sputtering 
etc. one by one all over TFT substrate 1 1 . Patterning of the chromium layer 38 and the aluminum layer 39 is 
carried out, and the drain line 16 formed in the source electrode SE connected with the pixel electrode 13 at the 
ohmic contact phase 37, the drain electrode DE, the drain electrode DE, and one is formed. 

[0027] Next, the flattening film 17 which applies SKOH)4 solution etc. all over TFT substrate 11, heats it using a 
spin coater etc., and consists of Si02 is formed. Unlike CVD, sputtering, etc., the gently-sloping comparison 
flattening film [ a front face ] 17 can be formed by securing a certain amount of thickness using a spin coat 
method. The front face of the flattening film 17 does not need to be completely flat, and the maximum angle of 
inclination phi of the front face of the 1 st orientation film 1 8 formed later selects it to extent which becomes 
below the include angle (cone angle type) theta to the screw axis (or front face of the TFT substrate 1 1) of a 
liquid crystal molecule. 

[0028] Next, on the flattening film 17, a spin coater etc. is used, solutions, such as aromatic series system 
polyamic acid, are applied, it heats at 100-350 degrees C, and a polyimide system macromolecule coat is formed. 



Orientation processing of rubbing etc. is performed to the formed polyimide system giant-molecule coat, it has 
. unevenness, and the 1st orientation film 18 whose surface maximum angle of inclination phi is below the cone 
angle type theta is completed. 

[0029] On the other hand, about the opposite substrate 12, patterning of the transparence conductive layers, 
such as ITO, is deposited and carried out, and a counterelectrode 20 is formed, next the 2nd orientation film 21 is 
formed on a counterelectrode 20, and orientation processing of rubbing etc. is performed to this. 
[0030] Then, both the substrates 1 1 and 12 are joined through a sealant 22 and a spacer 24, and a liquid crystal 
cell 27 is formed by using the vacuum pouring-in method etc. and pouring in liquid crystal 23 among substrates 1 1 
and 12. 

[0031] (The 2nd example) In the configuration shown in drawing 3 , the flattening film 17 is formed on the pixel 
electrode 13, since spacing of the pixel electrode 13 and liquid crystal 23 is large, the voltage drop in the 
flattening film 1 7 will become large, and driver voltage will become high. 

[0032] As shown in drawing 6 , by forming the pixel electrode 13 on the flattening film 17, the voltage drop in the 
flattening film 17 can be removed, and driver voltage can be made low there. The pixel electrode 13 is connected 
to the source electrode SE of TFT14 through the contact hole 41 formed in the flattening film 17, and the 1st 
orientation film 18 is formed on the flattening film 17 and the pixel electrode 13. 

[0033] (The 3rd example) In the configuration shown in drawing 3 and drawing 6 , although the flattening film was 
1 layer structure, in order to carry out flattening of the front face of the 1st orientation film 18 more, it is good 
also considering the flattening film 1 7 as multilayer structure. 

[0034] For example, as shown in drawing 7 , 1st flattening film 17A of thickness almost equal to the source 
electrode SE is formed, the pixel electrode 13 is formed on this, further, 2nd flattening film 17B with an almost flat 
front face may be formed on them, and the 1 st orientation film 18 may be formed on 2nd flattening film 1 7B. 
According to such a configuration, since the field between TFT(s)14 is mostly filled by 1st flattening film 17A, 
even if 2nd flattening film 1 7B is comparatively thin, flattening of the front face can be carried out. Moreover, as 
compared with the configuration of drawing 3 , spacing of the pixel electrode 13 and liquid crystal 23 can be 
narrowed, and driver voltage can be made low. 

[0035] The configuration shown in drawing 7 in addition, after forming the source electrode SE, the drain 
electrode DE, and a data line 1 6, [ for example, ] The spin coat of the 1st flattening film 1 7A is carried out 
remained those patterning masks. Then, it can form by removing a patterning mask and 1st flattening film 17A on 
it, next carrying out the spin coat of the 2nd flattening film 17B, and forming the 1st orientation film 18 after that. 
[0036] Moreover, as shown in drawing 8 , the pixel electrode 1 3 is formed on 1 st flattening film 1 7A, further, 2nd 
flattening film 17B may be formed on them, and the 1st orientation film 18 may be formed on it. 
[0037] (The 4th example) Next, the pixel electrode 13 of structure suitable for holding down the maximum angle of 
inclination phi of the front face of the 1st orientation film 18 to below the cone angle type theta and TFT14 are . 
explained with reference to drawing 9 . 

[0038] The basic structure of the pixel electrode 1 3 of this example and TFT1 4 is almost the same as that of the 
configuration of the 1st example shown in drawing 3 . However, it differs from the configuration shown in drawing 
3 in that the taper is formed in the edge of each class which forms the pixel electrode 13 and TFT14. 
[0039] Namely, although the gate electrode 33 and the gate line 15 are formed on the transparence substrate 11, 
as for these edges, the taper is formed of taper etching. Taper etching also of the edge of i semi-conductor layer 
35 formed on gate dielectric film 34 is carried out Furthermore, taper etching also of the edge of the source 
electrode SE, the drain electrode DE, and a data line 1 6 is carried out. Moreover, taper etching also of the edge of 
the pixel electrode 13 is carried out. For this reason, although the pixel electrode 13 of this example and TFT14 
have the level difference section, the inclination of the level difference section will become gently-sloping as 
compared with the pixel electrode 13 of an above-mentioned example, and TFT14. 

[0040] For this reason, it is comparatively thin, for example, even when the flattening film 1 7 with a thickness of 
about 600nm is formed, the maximum angle of inclination phi of the front face of the 1st orientation film 18 can be 
used below as the cone angle theta of liquid crystal 23. 

[0041] In addition, what is necessary is just to use a mixed solution with a nitric acid as etchant a hydrochloric 
acid, water, and if needed, in using the mixed solution of for example, cerium-nitrate ammonium, perchloric acid, 
and water as etchant in carrying out taper etching of the chromium (Cr), using the mixed solution of a phosphoric 
acid, the nitric acid of comparatively high concentration, and water as etchant in carrying out taper etching of the 
aluminum (aluminum), and carrying out taper etching of the ITO. 
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[0042] Moreover, in order to carry out taper etching of silicon nitride (SiN), an amorphous silicon, or the polish 
recon layer, oxygen is added to the etching gas of CF4 or SF6. a resist is retreated by oxygen, and **** should 
just perform dry etching. 

[0043] In the above-mentioned example, although this invention was explained to the example for TFT of a 
bottom gate mold which has a channel blocking layer. TFT of other configurations may be adopted. For example. 
TFT14 of a channel dirty mold is used with the configuration of drawing 10 . In TFT14 of a channel dirty mold, only 
the part which does not form a channel blocking layer can make the height of TFT14 low. and becomes easy to 
carry out flattening of the front face of the 1st orientation film 1 8. Also in the configuration of drawing 10 , it is 
desirable to carry out taper etching of the edge of each class which forms the pixel electrode 13 and TFT14, and 
to make the maximum angle of inclination phi of the 1st orientation film 18 smaller than the cone angle theta of 
liquid crystal 23. 

[0044] Moreover, as the 1st orientation film 18 is made to some extent thick and shown in drawing 10 , a 
maximum angle of inclination phi may be set below to theta, without using the flattening film 17. 
[0045] The antiferroelectricity liquid crystal which can use the liquid crystal of the chiral smectic phase of the 
arbitration arranged among the transparence substrates 11 and 12 in the above-mentioned example, not limiting 
liquid crystal 23 to DHF liquid crystal, but carrying out spiral structure maintenance of the case where DHF liquid 
crystal is used as liquid crystal 23 although this invention was explained to the example, for example, has SBF 
liquid crystal, a ferroelectric phase, and an antiferroelectric phase is usable. 

[0046] In the above-mentioned example, although TFT was used as an active component, MIM (Metal Insulator 
Metal) etc. may be used as an active component. In addition, this invention is not limited to the above-mentioned 
example, but various deformation and application are possible for it. 
[0047] 

[Effect of the Invention] As explained above, according to this invention, a liquid crystal display component 
[ orientation / by unevenness of an orientation film front face ] with little turbulence can be offered. 

[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the liquid crystal display component concerning the 1st example of this 
invention. 

[Drawing 2] It is the top view of a pixel electrode and the transparence substrate in which the thin film transistor 
was formed. 

fPrawing 3] It is the expanded sectional view of the TFT substrate concerning the 1st example of this invention. 
[Drawing 4] It is drawing showing the orientation condition of DHF liquid crystal typically. 
[Drawing 5] It is drawing showing typically the orientation condition of the DHF liquid crystal in the case of 
existing an inclination on the orientation film. 

[Drawing 61 It is the expanded sectional view of the TFT substrate concerning the 2nd example of this invention. 
[Drawing 7] It is the expanded sectional view of the TFT substrate concerning the 1 st example of the 3rd example 
of this invention. 

[Drawing 8] It is the expanded sectional view of the TFT substrate concerning the 2nd example of the 3rd 
example of this invention. 

[Drawing 9] It is the expanded sectional view of the TFT substrate concerning the 4th example of this invention, 
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and is drawing explaining the suitable structure of TFT for this invention. 
. [Drawing 1 0] It is drawing showing the modification of TFT shown in drawing 9 . 

[Drawing 111 It is the sectional view of the conventional liquid crystal display component. 
[Description of Notations] 

11 ... A TFT substrate, 12 ... An opposite substrate, 13 ... Pixel electrode, 14 ... TFT (thin film transistor), 15 ... 
Gate line, 16 ... A data line, 17 ... The flattening film, 18 ... Orientation film, 20 [ ... Liquid crystal, ] ... A 
counterelectrode, 21 ... The orientation film, 22 ... A sealant, 23 24 [ ... Liquid crystal cell, ] ... Gap material, 25 ... A 
polarizing plate, 26 ... A polarizing plate, 27 33 [ ... A blocking layer, 37 / ... An ohmic contact layer, 38 / ... A 
chromium layer, 39 / ... An aluminum layer, SE / ... A source electrode, DE / ... Drain electrode ] ... A gate 
electrode, 34 ... Gate dielectric film, 35 ... An i-type semiconductor layer, 36 



[Translation done.] 



